In a series of 21 patients with fractures of the neck of the femur, continuous lumbar plexus block provided effective pain relief in 17 cases. The technique for continuous lumbar plexus block is descrihed. The technique has advantages over conventional methods of analgesia.
INTRODUCTION
Fracture of the neck of the femur is a relatively common injury, especially in elderly females. Complications are common and include mental confusion, pressure sores, deep vein thrombosis, pulmonary embolism, chest infection, and urinary tract infection. This paper presents a method of continuous local analgesia for both the pre-operative and postoperative phases of the management of femoral neck fractures. By avoiding, cerebral, cardiac, and respiratory depressant effects of narcotic analgesics the frequency of complications may be decreased.
The technique is an adaptation of that described by Chayen, Nathan, and Chayen ( 1976) as the psoas compartment block.
ANATOMICAL CONSIDERATIONS
The hip joint and upper femoral shaft are supplied by the femoral nerve, the obturator nerve, the accessory obturator nerve, the nerve to quadratus femoris and the superior gluteal nerve. The lateral aspect of the thigh through which the incision for the surgical approach to the femoral neck is usually made is supplied by the lateral cutaneous nerve of the thigh. Of these nerves only the superior gluteal nerve and the nerve to quadratus femoris do not pass through the psoas sheath. Analgesia is achieved by continuous block of that part of the lumbar plexus which lies within the psoas sheath.
MATERIALS AND METHODS
All patients presenting to this hospital with a painful fractured neck of femur during the course of the study were maintained with a continuous lumbar plexus block. The block was established as soon as possible after the arrival of the patient in the ward, and ceased 48 hours after surgical stabilisation of the fracture. All patients had the surgery performed within 48 hours of arrival in the hospital. The block was utilised during the surgery to provide analgesia as a supplement to a general anaesthetic.
The following observations were made.
I. Degree of Analgesia
In view of the mental state of many of the patients an objective assessment was used. Nursing staff were asked to assess the degree of analgesia each time a nursing procedure such as shifting the patient onto a bedpan, or changing the patient's position was carried out. They were asked to grade the patient's response into three categories.
(a) no significant pain with movement (b) pain with movement but not at rest (c) pain at rest. Narcotic analgesia was ordered for each patient and given if the nursing staff considered it to be necessary.
Blood Pressure
The patient's blood pressure was measured at intervals of 0, 5, 10, and 20 minutes from the commencement of injection of local anaesthetic solution. This was also performed for all subsequent doses of local anaesthetic agent. TECHNIQUE An intravenous line was established prior to the commencement of the procedure. A sterile technique was employed. The patient was placed in the lateral position with the affected side uppermost. At a point 5 cm lateral to the upper border of the fourth lumbar spine a skin wheal was raised with local anaesthetic solution. An 18 gauge 15 cm needle with a stilette was inserted perpendicularly through the wheal to make contact with the transverse process of the fourth lumbar vertebrae. The needle was then withdrawn to the subcutaneous tissue and reinserted in a cephalad direction so that it passed over the upper border of the transverse process. The stilette was removed and a 20 ml syringe was attaohed to the needle. This was advanced slowly until loss of resistance to injection was encountered, usually 2-3 cm beyond the transverse process. The tip of the needle now lay within the psoas compartment.
Aspiration was performed to ensure that the needle did not lie within a blood vessel, and 30 ml of air was injected to establish the compartment. A radio opaque epidural catheter was threaded through the needle so that 5 cm of the catheter came to lie within the compartment. The needle was then withdrawn and the catheter taped securely to the back.
An initial dose of 30 ml of bupivicaine 0.5% with adrenalin 1:200,000 was injected through the catheter. After 20 minutes the patient was placed in the supine position and skin traction applied to the affected limb.
The first "top up" dose was administered when the patient complained of pain, and subsequent doses were given on a regular basis according to the time interval between initial and first dose of analgesic solution. This was found to be between 4 and 6 hours. "Top up" doses were 15 ml of bupivicaine 0.5 % with adrenalin 1 :200,000 but these were increased to 20 ml if the pain relief produced was inadequate.
RESULTS
Twenty-one patients were managed using this technique. The average age of the patients was 71 years. Ana .. thesia and Intensive Care, Vol. VI, No. 3, August, 1978 1. Pain Relief (Table 1) Seventeen patients obtained sufficient pain relief to make narcotic analgesic administration unnecessary. Ten of these patients obtained complete analgesia and the other seven complained of some mild pain only during nursing procedures.
Two patients were pain free at rest but had severe pain with movements for which they required narcotic analgesics. The technique failed in two cases who obtained no pain relief.
Blood Pressure
A small drop in systolic blood pressure was recorded in all patients who had a successful block but this drop was not greater than 20 mm Hg in any case.
Complications
One patient died during the survey. A 77 year old woman died suddenly 10 minutes following a top up dose. Postmortem examination revealed a perforation in the left ventricle through a recent infarct. Subsequent injection of radio opaque dye down the catheter revealed that the catheter tip still lay within the psoas compartment (Figure 1 ). One patient developed a chest infection while the epidural catheter was in situ. No systemic reaction to the local anaesthetic agent occurred. There was no evidence of infection associated with the maintenance of the catheters. The catheters were left in situ from 72-96 hours.
DISCUSSION
Excellent pain relief was obtained in 47% of the patients and a further 33% had good pain relief. 19 % of patients did not receive adequate pain relief from the method. Failure to establish adequate analgesia in the latter group could have been due to two causes. Firstly incorrect placement of the catheter, and secondly pain in those areas innovated by the superior gluteal nerve or the nerve to quadratus femorous. These nerves arise from the sacral plexus and would not be blocked by the technique used. The technique differed from that described by Chayen et al. (1976) in that the catheter was inserted into the psoas compartment between the third and fourth transverse processes rather than between the fourth and fifth transverse processes. This was done because initial studies indicated that when the catheter was placed at the lower level, the block produced lasted only 2-3 hours. By placing the catheter one space higher the duration of the block increased to 4-6 hours. This may be related to a preferential downward spread of the local anaesthetic solution within the space resulting in a smaller volumc reaching thc uppc, lumbar nerves with the original technique. The large initial dose of bupivicaine given to establish a good block was still within the therapeutic range recently suggested (Moore et al. 1976) .
Thc mortality rate from fracture of the neck of the femur has been reported as 12.9% within 4 weeks of the operation (D'Arcey and Devas 1976) . In that study 35% of the deaths were due to chest infection and 8.6% due to pulmonary embolism. Pain causing immobility and the method used to control that pain may be a factor influencing that mortality rate. Hypoxaemia occurring within 48 hours of injury has been reported in 50% of patients presenting with subcapital fractures and in 27% of patients with pertrochanteric fractures of thc femur (Techakra and Sevitt 1975) . Further depression of respiratory function with narcotic analgesia should be avoided in this group of patients.
There were no complications which could be attributed to the technique in this small study. Significant hypotension did not occur and this would seem to give the technique an advantage over continuous epidural analgesia.
The impression of nursing and physiotherapy staff involved with the patients in the survey was that the patients were more comfortable, more mentally alert, easier to manage, and were mobilised earlier than those patients treated with narcotic analgesics. Follow-up studies are planned to test these impressions.
